The formation and maintenance of cilia and flagella require a selective and directed transport along the axoneme, a characteristic central bundle of microtubules. Recent evidence suggests an interesting link between the generation of cilia and the protein complexes that establish apico-basal cell polarity. Are these motors candidates for the transport of the polarity regulating protein complexes in primary cilia? Fan et al. [2] showed that these proteins associate with microtubules and that Kif3a (kinesin II) co-immunoprecipitates with this complex. They hypothesize that
Components of the tight junction are conserved in invertebrates, where they localize to the subapical region/marginal zone [4] .
The Are these motors candidates for the transport of the polarity regulating protein complexes in primary cilia? Fan et al. [2] showed that these proteins associate with microtubules and that Kif3a (kinesin II) co-immunoprecipitates with this complex. They hypothesize that Crb3 connects to IFT particles and kinesin II via the Par3-Par6 -aPKC complex ( Figure 1B) . Indeed, the four carboxy-terminal residues of Crb3, ERLI, form a PDZ binding motif and have previously been shown to interact with Par6 during the regulation of tight junction morphogenesis [6] . Furthermore, it has been shown that Par3 can interact directly with Kif3A in the establishment of neuronal polarity [11] . While the Crb3-Pals1-Patj complex participates in the establishment of epithelial polarity in mammalian cells [3] , Crb3 (but not Patj) seems to localize at axonemal microtubules, suggesting evolutionary modification of this essential complex with regard to IFT ( Figure 1A) .
The generation of cell polarity involves the formation of large protein scaffolds for the stabilization of specific membrane domains, the local activation of signaling events, and the polarized delivery of membrane vesicles. These functions might involve the binding of protein complexes to components of the secretory machinery and the cytoskeleton [3] . During ciliogenesis, a bud-like structure containing the axoneme and the ciliary membrane projects out from the basal body. The basal body is a centriole-related structure consisting of nine triplet microtubules, which serves as a template for the assembly of the axoneme [12] . The A and B tubules of the basal body continue into the axonemal shaft, whereas the C tubule terminates within the transition zone. Here, each of the nine basal body triplet microtubules is connected to the cell membrane by transitional fibers. Hence, anchoring of basal body transitional fibers to the cortical cytoskeleton would provide a mechanism for the appropriate cellular localization of cilia and flagella.
Members of the FERM (four-point 1, ezrin, radixin, moesin) domain protein family act as linkers between membrane proteins and cortical actin filaments [13] . In pulmonary epithelial cells, ezrin was found by immunoelectron microscopy to be associated with the basal bodies, and decreased ezrin expression was shown to result in the inability of basal bodies to anchor to the apical membrane domain resulting in the loss of cilia [14] . In Drosophila, the intracellular domain of Crb contains a conserved FERM binding domain that is essential to recruit both the apical spectrin-based membrane cytoskeleton and the FERM domain protein DMoesin [15] . During ciliogenesis, immuno-labeling of Crb3 is not restricted to primary cilia, but includes the entire apical membrane domain [2] . Thus, the Crb3 complex might provide an apical cue, not only for the targeting of the basal body, but also for the Sec6/8 (exocyst) complex [16] , which would be predestined to define a site for vesicle delivery and polarized membrane growth also required in cilia formation.
The mechanisms underlying ciliogenesis have recently become a major focus of research involving systematic bioinformatic screens -such as recent studies in which the proteome of the non-flagellated plant Arabidopsis was subtracted from those of flagella/cilia-bearing humans and Chlamydomonas 
